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Introduction

This report was prepared to document the investigation and recommendations for the
existing hydraulic conditions along Rock Creek Parkway. The project limits are from Virginia Ave
to P Street Bridge, including the Thompson Boat Center parking lots. The existing inlet conditions
were analyzed and they are either modified or new inlets are added. The existing culverts are

examined along with the flood history.

Methodologies Utilized

The drainage areas were derived from the digital construction drawing using CADD tools.
The rainfall intensity for the inlets was based on the 10 year storm with a Time Of Concentration
(Tc) of a minimum of 5 minutes from Maryland Department of Transportation State Highway
Administration “Highway Drainage Manual”. This report was compiled following Federal Lands
Highway, Project Development Design Manual (PDDM) section on Reporting and
Documentation. Flood plain parameters acquired from FEMA Maps and maintenance crews from
the National Park Service. Inlet analysis was conducted using the FHWA Visual Urban Program
(HY-22).

Analysis

The proposed improvements include the resurfacing of Rock Creek Parkway between
Virginia Ave and P Street Bridge. The area of the Thompson Boat Center parking lot is being
regraded to ensure positive drainage to existing inlets. An existing Spring Box/inlet is located
approximately 700 feet north of M Street Bridge, and a spring 100 feet north of the spring
box/inlet. An under drain has been added along the west side or Rock Creek Parkway between the
Hiker/Biker trail and the curb line.

From Virginia Ave to the P Street Bridge no changes to the roadway alignment were made.
The only changes to drainage occur through damaged inlets or lack of efficiency. First, all inlets
along the roadway into the Thompson Boat Center will have their grates replaced with Curved

Vane Grates to make the inlets bicycle safe. The existing inlet, Ex. 1-2, will also have the frame




replaced because the top has been broken off. The inlets in the parking lot will be removed and
replaced by type 2 catch basins that will provide water quality for the newly resurfaced parking lot.

The median on Rock Creek Parkway at the Virginia Ave intersection has drainpipes across
it to drain the south bound lanes through the median then across the north bound lanes. A new
median will be built with an inlet and the pipes removed. The new inlet will receive the runoff
from the south bound lanes and convey it to a new inlet that will be built along the fillet of Rock
Creek Parkway northbound and Virginia Ave westbound. This additional inlet was added due to
ponding in the roadway caused by the extreme flat slopes of both roads.

Next, the four existing inlets under the K Street Bridge are curb opening inlets that should
have the tops replaced and their openings restored to original size. See pictures for existing
conditions.

All frame and grate inlets along Rock Creek Parkway should have Curved Vane Grates.
Any existing inlets that do not have Curved Vane Grates will have their grates removed and
Curved Vane Grates will be installed as shown on the construction plans. New inlets that will be
installed along Rock Creek Parkway will have Curved Vane Grates. These proposed inlets will be
water quality inlets, which are deeper and have a hood and trap to keep debris in the structure that
will be cleaned out during routine maintenance.

All existing inlets were analyzed for spacing and efficiency for the 10-year storm. Existing
inlets that exceeded the Allowable Spread (AS) of % the travel lane width plus the shoulder if
applicable (EFLHD PDDM, Chapter 7, Table 7-2) or overtop the mountable curb along the
Parkway have been modified to meet the requirements and/or inlets have been added ahead of
existing inlets to reduce the drainage areas to meet inlet design parameters.

Many of the existing storm drain culverts are original terra cotta pipes. The culverts appear
to be functional but require maintenance to remove a large amount of silting. Rock Creek
Parkway has a high ADT and replacing the existing culverts would be costly, time consuming and
impose major traffic problems. An effective solution to the problems incurred with replacing these
culverts is the use of insertion liners. Lining the existing culverts provides a virtually new pipe
culvert that is comparable to replacement without the problems incurred with replacing the culvert.
A second advantage is cost savings. It is easy to see that the cost of insertion lining an existing
pipe culvert under a high volume road compared to the cost of open cut trenching, with resultant

increased construction time, increased manpower, and traffic control problems will yield a savings.
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The amount of savings realized is dependent on the depth of fill over the culvert, length of
the culvert, volume of traffic on the road over the culvert, and a number of other factors. One
possible disadvantage of using insertion lining is that the cross-sectional area of the pipe will be
reduced, possibly reducing the hydraulic capacity.

Having reviewed the advantages and disadvantages there are no major disadvantages to
lining the existing culverts. Each culvert crossing Rock Creek Parkway will be cleaned of debris
along with the inlets and pipe liners will be inserted. This will increase the life of the pipe and
reduce the roughness coefficient possibly decreasing the silt build up in the culverts. However the
main reason for the sedimentation in the systems is the extreme flat slopes and the outfall being
submerged in Rock Creek for a majority of storms. The storm drain system should be maintained
frequently to ensure the maximum drainage.

An existing eight-inch Flood Control Curb on the East side of Rock Creek Parkway from
the Pennsylvania Avenue to P Street Bridge provides a barrier from runoff depths from Rock
Creek Parkway that overtop the mountable curb. Without the Flood Control Curb the runoff could
erode the existing slope and eventually undermine the Parkway. The new proposed improvements
have incorporated the Flood Curbs’ usefulness and will not disturb its location.

On the West side of Rock Creek Parkway there is some standing water. An under drain
system will be added approximately 200 feet north and south of an existing spring box (STA.
27+60). This under drain will be located between the Hiker/Biker Trail and the west curb line of
Rock Creek parkway. It will drain to the existing spring box then follow the existing drainage
system to remove the standing water.

The entire limits of the Parkway fall within the 100 Year Flood Boundary according to the FEMA

Flood maps, Panels 110001 0020 B & 110001 0015 B. Manhole covers within the job limits should be
bolted down.




Summary

New inlets will be added at the intersection of Virginia Ave and Rock Creek Parkway and
inlets will also be added to meet the spread or depth criteria along the Rock Creek Parkway from
the Virginia Ave intersection to P Street Bridge. All inlets along the roadway to the Thompson
Boat Center will have their grates replaced with Curved Vane Grates. Calculations were done for

the inlet spacing and efficiency. Flood analysis was done using FEMA maps and reports.

Conclusion

All investigations, analysis and computations were made in compliance with the
requirements of the “Federal Lands Highway Project Development and Design Manual” and the
Maryland Department of Transportation State Highway Administration “Highway Drainage
Manual”.




o

Sciiay
4 % ARCHBOLD! w 4 us 2
A PARK |/ d“‘“ > b BNSE & !
< MR s, o « Exaiade ) 5§ i
Soncut Foad Seaouse/ |, CoseRuarony 1 %, Bt Sl ¢ g & PARIC
. Museum of Washington g i Kahill Gikiran ol gl g s o S o ::’;:'br:“"‘
& w Slreet Memiorial o
g 7 Whitehaven :
WHrrEHAVEN Pp.mc 2 Strest
."K_ P A £
ven
\N“gshat o g Wiatiaven’ Dm%w o E
E £ 5 w
: £ g; “p steet B .5"3"'”“" 8 ‘
Z Boad 8 I *Tennis Courts . Shoridan Qf g Q
iy Devils Chair"
PROJECT LIMITS el s, 8
GEORGETOWN 3 e L Dupont A
UNIVERSITY s = oo e
GEORGETOWN sk B ¥ g e g
St % Girclo
F*anc]awgnl(ey M Er:r‘gas
s . GAO Ganal
Whmugi‘ﬁﬁr'%em : Godh
A s Freaw ¥ K Stroet
: - 2 Wastington
: |~—Ruouk Cresk ola
NI andPotomac VQ-'.’:’
T e Parkway e
- ‘Thompson's: :
AR bS] it} Boat House |\ 3
:‘\“ R g 1
g | THEODORE\ i
1 i
ROOSEVELT o White
‘13,,0 E House
e 1
i Constitution Avenue
&
:
‘F‘.@s s Washington
gd.:' i . Monument
4 Hmm'irl!i
\“g\u“‘ eonsl . indepandenos | ayanue
pd 3
L | Franklin Delano Roosevelt
FOAT A% .Memerisi

aveEn

VICINITY MAP
SCALE: 1" = 4000




APPENDIX “A”

DRAINAGE AREA MAPS




Aégg,(i%Ac. PARK /EX™  STA: 4+61.60 STATE | pRosECT | SHEET | JOTAL
0.86 100%.0-2/ OFFSET: 5.10 L I I IR
T 16:55.0 min.
B 1=7.0 0.52AC. 3 PARK (EX™ STA: 6457.60 -
0.20AC.[ 7, PARK(EX\Y STA: 2450.40 0.44 40% 1 -8 OFFSET: 103.47 L
0.57 58% [ -4/ OFFSET: 5.40 L To=I.2 min.
Tc=5.0 min. |=5.67
[=7.0
0.35AC. T\ M=2. ([ g\ STA: 0+53+30 /[
0.71 78% OFFSET: 6350 ¢ L&
1L Tc=l1,55 min.
| =565
0.10AC.

PARK /EX
0.86 X

Tc=5.0 min.
[=7.0

0.07AC.

PARK /EX
0.48 &7

0.18
0.7

STA:

AC.

PARK 7 EX ™
=€ 10

i 6+74.70 71c=7.6 min.
45%‘J\§<'OFFSET; 84.43 L 1-6.4

(+10.00

STA:
78% 1110/ OFFSET: 25.38 L
\ . To=838 min.
L 1=6.250
@\—\%\\\ \\ \\\ \\\
\‘\ \\\ \\ 3(?2\\
Q
7 /7/:/ \Q{\\ \\ \\ 2«\\
\‘\ \\ 2 \\\ \\\ \\\
AW % \ Y \
A Y Y
ﬂ@\ \\ \\ \\
e \\ )
2D 0\ \
@ N\ \
A \\ \\
N \\\n\\ \\\
%)\ \\%ﬁ\\ \\
% \\E\\ \\
2\ \\ \\
2 \ \
\\ \\ ?2‘%2
T Sta. 1425, | C \ \\\ii:t
OQO6AC.<:> PARK /EX™  STA: 2+50.40 Pl )
0.86 100%:1-3/ OFFSET: 5.40/R S
o Tc=5.0 min. Aw%‘;_ﬂ'a CONC. CURB :
‘ :70 MACADAM . % \ \
R - bl 007 CONC. CURB ¢ 50 % W
- - e e e e LW
by | ‘;- - x‘»‘\ H //\\\ ‘{ H ) - CURB ) z
0.41AC. /N PARK /[ _g)__ STA: 0+44.50 3 * L
0.63 67% DFFSET: 63.50 R e
To=I1.71 min. | . 5 ‘1\ ‘\\T/—%\ _ : =
125.59 o o 3 BLISEEN 8 e
q Rt . i
CEX : : ;| R e g !
0.11 AC< > PARK EX STA: P R i B T /ﬁ% i)
0.50 48% \1-7/ OFFSET: B : R N R e e
Tc=12.44 min., o T 0. 44AC. £~ PARK / EX % STA: 7+24.70 \
=5, T B AT . A1) :
12547 ey NS RS 0.47 45% \1-11/ OFFSET: 24.83 R
, : . [ PARK Q STA: 2+54.10 Tc=9.25 min U.S. DEPARTMENT OF TRANSPORTATION
5 9 % U D’: ’: SET 2 e W 2 L I =6.11 EASTEFRENDEFRE%LERHAEHYﬁgDéDmg}LS‘A/TARYATE‘)?\/N\S\ON
L E G E N D STERLING, VIRGINIA
L VEIND Tc=10.92 min.
o _ 2z ) [=5.72
Ex I=1 = EXISTING INLET : e ) ROCK CREEK AND POTOMAC PARKWAY
[-1 = PROPOSED INLET ff S 0 50 100
Tc = TIME OF CONCENTRATION o DRAINAGE AREA MAP #1
I = INTENSITY 12 PARK [ -2 STA: 2+26. 30 SCALE IN FEET
42% OFFSET: 36.712 R
..\dmO1rock.dgn 1/11/2006 4:25:28 PM




REG | STATE PROJECT SHEET | AR

SHEETS
0.04AC. o ARK /X STA: 14493.70 C?C?C?Q De PRA-ROCR 3A5,204(1 ) XX XX
0.86 100%\-18/ OFFSET: 23.84 R
0.05AC. PARK /EX STA: 8486.40 O — ,
. . £X STA: 8493.50 ) . ,
0.60 63% \I-14) OFFSET: 40.712 L 0.25AC. 13 PARKQDW 1=7.0 'ﬁ /

1=7.0 Tc=5.0 min.

1=7.0

e
0.86 TOO0%N - SET: 64.37 L “ (L w o\ et
Tc=5.0 min. v ﬁg@&‘aﬁ

/5
[

STONE y

TrAlL ON BROCE

pEMMS YILWA . -

I
I
It

\ =

\© LIGHT ~0 GRASS.

W RALE\ LYY ~~
oo T/

N
YELLOW
SL?NLE\%,iABL[D/ =

==

\

\ AR V), POTOMAG PARKWAY

L Ru% LD S T

3] G\ XoF—=< e —— A

5, MACADAM d X
\

) 3
,,,,,,, e SN X X |
U LIGHT\ 3 k R
\ \\ \ POLE 7\ ‘, \ D’RECET%TN
) ]

\
MACADAM |
|

\T\\%«\‘ n&a\\
%’\\C‘\ ! “ EN
\\\\\\ - ’*\Q
S
0.23AC. &y PARK ("EX STA: 8+40.50 (- g /
0.45 4W%w OFFSET: 24.55 R \\\ ) ’ 0'26AC'EXW PARK / EX STA: 10+61.60
T6=8.92 min. 0.6 64% \[-17/ OFFSET: 26.45 R
1=6.18 Te=lz.le min. U.S. DEPARTMENT OF TRANSPORTATION
1=5.52 EASTERN FEDERAL LANDS MGHWAY DISION
| EGEND 0.12AC. PARK STERLING, VIRGINIA
- EX 12
_ 0. 74 82%
%XW IiwpgoéééggITELéﬁLET 5 0 50 00 ROCK CREEK AND POTOMAC PARKWAY
| = INTENSITY 0.43 39% \[-16/ OFFSET: 26.82 R SCALE IN FEET Y ' o
B Tc=10.14 min.
1=5.84

..\dmO02rock.dgn 3/25/2004 10:53:58 AM




I

5*CHERR\\\‘ 2 WPLE ///;:/:://::;:;’/’/ I/ REG STATE PROJECT SHNEOEHT STHOETEAT%
é‘§ '% ‘,! S - ) / 0.84AC. PARK -4 STA: 15+34.4 JCJCJCJ DC PRA-ROCR 3A5.204(1) XX XX
#&%&Q V ) 0.43 337 DOFFSET: 29.30 L
f Tos1.28 min, 7
g * ,' 25.66 | —
s 0.48AC. LN PARK /EX  STA: 16+71.90
e 0.45 36% \I=20/ OFFSET: 24.47 L
g . Tc=8.00 min.
Lo % /Af [=6.3l :
o 0. 17AC. /TN PARK ()} STA: 17+497.8
3 1 N f 0.53 467 OFFSET: 20,30 L
f\\ T Tc=ll.25 min
s | 125,67
}\ P , 0.36AC. PARK@ STA: 19+10.40
y) > X - 0.39 33% OFFSET: 20.90 L
L/umwﬁw % 2
-
% I~
21
< 2%

Tc=6.50 min.
126,70
A

= _-'-‘."ﬁ\ =
S as.
SSa=c==t=

I @@©K .
l\\—\\‘\\‘; - ! P@T@ CREEXK
0.04AC. £~ PARK ("EX STA: 14+94.4 e P e Pan
0.86 100%\-18/ OFFSET: 23.80 R
Tc=5.0 min.
1=7.0
Aé ,
Og24AC.H19 PARK / EX STA: 16+71.90 7 “‘4§l k‘&
0.86 100%\I-19/ OFFSET: 20.00 R %) L ~
U Tos5 ) \‘\ \ \Q%‘V\ U.S. DEPARTMENT OF TRANSPORTATION
c=5.0 min. \\ \,//\ FEDERAL HIGHWAY ADMINISTRATION
1=7.0 \\ /// EASTERN FEDERAL LANDS HIGHWAY DIVISION
L E G E N D \\ /// STERLING, VIRGINIA
Ex I-1 = EXISTING INLET 0. 13AC. PARK (" EX STA: 19+08.80 %\ 7 o
Ifw _ PROPOSED INLET 064 69% I,ZW O’:’:SET: 20053 R \\\ /// FUCK CPEEK ANE PUTUMAC ’:AFKWAY
Tc = TIME OF CONCENTRATION Tc=5.0 min. v DRAINAGE AREA MAP #3
[ = INTENSITY 1=7.0 0 50 100
SCALE IN FEET
..\dmO03rock.dgn 3/25/2004 10:55:41 AM




REG | STATE PROJECT SHEET | JOTAL

SHEETS
0.36AC. PARK /EX STA: 21+04.80 = \ —
0.37 EX 24 20% \1-24) OFFSET: 23.70 L oo DC PRA-ROCR 3A5,204(1) XX XX
Tc=6.18 min. _ 7.
1=6.72 m —_—
02, 0.37AC. [\ PARK (" 5 STA: 22+453.20 g
Fa s g 0.31 N/ 18% OFFSET: 22.40 L 0. 4BAC. T\ PARK ([ ¢ STA: 25+99.6
o PN - et _ 0.37 26% OFFSET: 23.40 L
@ ST 2 Tc=6.42 min. )
v i 126.68 Tc=6.44 min.
J@ 7 = L 1-6.65
e A Y : G'- ' - 0.61AC. LN PARK /" EX STA: 27+59.60
£ H = . 0.37 26% \l-26/ OFFSET: 23.40 L
~~m:* - ) N

Tc=6.45 min.

38" WiLLow ok

.~
e M —"
e
%‘:% HPEE—
e

ROGK
ﬁﬁﬁﬁﬁ u—@@i‘_‘g - T©WJA@

REEK !
PARKWAW
_24700 |

0. 12AC. g3 PARK (EX STA: 21+00.70
0.86 100%\-23/ OFFSET: 22.17 R
0.24AC. £\ PARK ("EX STA: 27+58.40 T~
0.86 100%\[-25/ OFFSET: 23.11 R T~
U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
EASTERN FEDERAL LANDS HIGHWAY DIVISION
L E G E N D STERLING, VIRGINIA
Ex 1=1 = EXISTING INLET 0 50 100 ROCK CREEK AND POTGOMAC PARKWAY
[-1 = PROPOSED INLET e e
Tc = TIME OF CONCENTRATION SCALE IN FEET DRAINAGE AREA MAP #4
I = INTENSITY

..\dmO4rock.dgn 3/25/2004 10:56:46 AM



REG | STATE PROJECT SHN%ET TOTAL

AAnn DC PRA-ROCR 3A5.,204(1) XX XX

D A
e haaen
e ST R
S o

M74ACEEX 3 PARK [/ EX STA: 31+46.30
0.47 447, \1-28) OFFSET: 22.97 R
/ Tc=10.5 min.
” 1=5.78
W.27AC.EX 2 PARK / EX STA: 29+75.80
0.47 45% \[=21) OFFSET: 23.39 R
) Te=9.Imin UL EOERAL HIGHWAY AOMINSTRATION
/EEND 1=6.] EASTERN FEDSE;%SRLL‘Eé‘N[\)/‘SRG}—::j:WAY DIVISION
Ex 1-1 = EXISTING INLET 0 50 100 ROCK CREEK AND POTOMAC PARKWAY
I1-1 = PROPOSED INLET e — . B
Tc = TIME OF CONCENTRATION SCALE IN FEET DRAINAGE AREA MAP #5
I = INTENSITY

...\dmO5rock.dgn 3/25/2004 10:57:37 AM




HEDCE

REG | STATE PROJECT Sm%ET gﬁgg¥é
o%%oo DC PRA-ROCR 3A5.204(1) XX XX
O.WGAC.EXSO PARK / EX STA: 2+04. 30 -
0.86 100730/ OFFSET: 17.20 L 1. 16AC. N PARK (EX STA: 0+63.30 il
Lo 0.46 43% \l-33/ DFFSET: 17.10 R 7
S Tc=9.7 min. 7
O.W4AC.EX32 PARK / EX STA: 40+86.00 -
0.70 6% \I=32) OFFSET: 24.16 L

P STREET |NW Pl ste. 508018

:> MACADAM

)
EMERG! I/
caLBox (I

"5
SIGN
4+00

o T

Tc=5.0 min.

Lo eie

1TRASH

55 £t

s=mmm———o g YPPOE T [6)

;
<
7%

s

z

P STREET NW
€

3' MAPLE
LIGHT
POLE

GUTTER NOT
VISIBLE

urt |
FOLE |

GRANITE

30 £t

I
Q”@l CONC. WALK <X

[ ///_W_//—/ 2= 1
T T : N =
== 5 2l Fal 0 /m&{.cﬁ:r’y o r( €3] 0 O n T fu 0 — = Z | i Bi»a/M DAC N ;M
RAV 12! LIGH
: ACADA
5 2 __\ 3o B I S I AN I o +50 1100
SN T (C orecyon 7 %

) \\\ /S /

= =
—

LEGEND

Ex I-1 = EXISTING INLET
[-1 = PROPOSED INLET

Tc = TIME OF CONCENTRATION
[ = INTENSITY

L 1.17AC. PARK /EX

MACADAY

33 MAPLE Y

36" MaPLE

STA: 39439.10 7 — —

— MACADAM TRAIL |

ROCK creg
POTOMAG pa gy

38+00

C T0.51. N2 507 129

OFFSET:

Tc=l3.0min.
[=5.4

34.47 L 0,76

~ | /5
N 5

—————

0.23AC. PARK [/ EX STA: 40+38..907"

SCALE

IN FEET

U.S. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION
EASTERN FEDERAL LANDS HIGHWAY DIVISION

STERLING, VIRGINIA

ROCK CREEK AND POTOMAC PARKWAY

DRAINAGE AREA MAP #6

...\dmO6rock.dgn 3/25/2004 10:58:29 AM




APPENDIX “B”

PICTURES




ROCK CREEK & POTOMAC PARKWAY
VIRGINIA AVE. TO P STREET
PAVEMENT INVESTIGATION

PHOENIX ENGINEERING, INC.

Ex. I-1 In Thompson
Boat Center Parkina Lot

Ex. I-3, I-4 Replace Grates
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Median N. of Virginia il o , Ex. I-12 Damaged Curb Opening
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ROCK CREEK & POTOMAC PARKWAY
VIRGINIA AVE. TO P STREET
PAVEMENT INVESTIGATION

PHOENIX ENGINEERING, INC. broject No.  99.018.01

Flood Curb along R o o L Double Curved
Parkway 5 ;g .. ot Vane Grates
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Rock Creek Under
Parkway

Ex. 1-33 and Trail

Ex. I-19 Standard o Ex. I-17 and Ex. 1-16
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Inlet & Gutter Computations




Figure 4.07

INLET & GUTTER COMPUTATIONS

PROJECT NAME: Rock Creek Parkway
COMPUTED BY: DRB

DATE:  02-06-03
CHECKED BY: DESIGN FREQUENCY: 10 YR.
DATE:
(SEAL)
TOTAL Q | STREET INLET Allowable Q TO
INLET AREA TIME C CxA | Q Q bypass [ TO INLET| GRADE INLET [CAPACITY| SPREAD| SPREAD | BYPASS INLET REMARKS
NO. AC. MIN. IN./HR. CFS CFS CFS % TYPE CFS FT FT CFS NO.
Ex.I-1 0.10 5.0 0.86] 0.09 7.0 0.60 0.07 0.67 4.0 6A 0.67 3.8 N/A 0.00 Sump
Ex-I-2 0.04 5.0 0.86 0.04 7.0 0.27 0.18 0.45 4.5 6A 0.42 3.06 N/A 0.03 Ex.I-1 replace frame/broken top
Ex.I-3 0.06 5.0 0.86] 0.05 7.0 0.34 0.00 0.34 1.0 6A 0.29 4.7 N/A 0.05 Ex.I-1
Ex.|-4 0.20 5.0 0.57] 0.12 7.0 0.81 0.00 0.81 1.0 6A 0.63 6.37 N/A 0.18 Ex.I-2
1-8 0.35 11.4 0.71] 0.25 5.7 1.40 0.00 1.40 1.0 CBT-2 1.4 10.71 N/A 0.00 cor. Parking Lot (sump)
1-9 0.41 11.7 0.63 0.26 5.6 1.43 0.00 1.43 1.0] CBT-2 1.43 10.81 N/A 0.00 cor. Parking Lot (sump)
Ex. I-7 0.11 12.4 0.50] 0.05 5.5 0.29 0.00 0.29 1.0 6A 0.29 3.86 6.0' 0.00
Ex. I-8 0.52 11.2 0.44] 0.23 5.7 1.30 0.00 1.30 1.0] 5'COG 1.30 5.84 5.5' 0.00
Ex. I-9 0.07 7.6 0.48| 0.03 6.4 0.21 0.00 0.21 1.0] 5'COG 0.21 2.8 5.5' 0.00
Ex. I-10 0.18 8.4 0.70] 0.13 6.3 0.80 0.00 0.80 0.0] 5'COS 0.8 3.38 5.5' 0.00 repair top & throat
Ex. I-11 0.44 9.3 0.47| 0.21 6.1 1.27 0.00 1.27 0.0] 5'COS 1.27 5.75 5.5' 0.00 repair top & throat
Ex. I-12 0.12 5.0 0.74] 0.09 7.0 0.62 0.00 0.62 0.0] 5'COS 0.62 2.85 5.5' 0.00 repair top & throat
Ex. I-13 0.23 8.9 0.45| 0.10 6.2 0.65 0.00 0.65 0.0] 5'COS 0.65 3.68 5.5' 0.00 repair top & throat
Ex. I-14 0.05 5.0 0.60] 0.03 7.0 0.23 0.00 0.23 15| 5'COG 0.23 1.38 5.5' 0.00
Ex. I-15 0.25 5.0 0.86] 0.22 7.0 1.53 0.00 1.53 1.0] 5'COG 1.53 4.88 5.5' 0.00
Ex. I-16 0.31 10.1 0.43| 0.13 5.8 0.79 0.00 0.79 1.0 6A 0.79 4.52 5.5' 0.00
Ex. I-17 0.26 12.2 0.61] 0.16 5.5 0.88 0.00 0.88 1.0 6A 0.88 4.86] 10.0' 0.00
Ex. I-18 0.04 5.0 0.86 0.04 7.0 0.26 0.16 0.42 1.0 5A 0.4 5.08 6.5' 0.02 Ex. 1-19 at bridge w/ scuppers
Ex. I-19 0.24 5.0 0.86] 0.20 7.0 143 0.10 1.53 1.0| double 6A 1.53 6.03 6.5' 0.00 sump
1-4 0.84 11.3 0.43] 0.36 5.7 2.02 0.00 2.02 2.5| double 6A 1.813 5.24 6.5' 0.21 Ex. I-20
Ex. 1-20 0.48 7.2 0.45| 0.22 6.4 1.38 0.26 1.65 1.0 double 6A 1.65 5.9 6.5' 0.00 sump
Ex. I-21 0.13 5.0 0.64] 0.09 7.0 0.60 0.09 0.69 1.0 6A 0.61 5.68 6.5' 0.08 Ex. I-19
1-5 0.17 11.3 0.53] 0.09 5.7 0.50 0.07 0.57 1.0/ double 6A 0.52 5.22 6.5' 0.05 Ex. I-20
-7 0.37 6.5 0.38 0.14 6.7 0.95 0.00 0.95 1.0| double 6A 0.88 6.5 6.5' 0.07 I-5 replaced and moved
Ex. 1-23 0.12 5.0 0.86] 0.10 7.0 0.73 0.00 0.73 1.0 6A 0.64 5.82 6.5' 0.09 Ex. I-21
Ex. I-24 0.36 6.2 0.32 0.11 6.7 0.77 0.05 0.82 1.0| double 6A 0.82 6.12 6.5' 0.00 Ex. I-22 removed & replaced
1-3 0.37 6.4 0.31] 0.12 6.7 0.78 0.00 0.78 1.0 double 6A 0.733 5.99 6.5' 0.05 Ex. I-24
Ex. I-25 0.24 5.0 0.86] 0.20 7.0 143 0.00 143 0.7]| double 6A 1.33 6.46 6.5' 0.10 Ex. I-27
1-6 0.48 6.4 0.37] 0.18 6.7 1.17 0.00 1.17 1.0| double 6A 1.13 6.32 6.5' 0.04 Ex. I-26
Ex. I-26 0.61 6.5 0.37] 0.23 6.6 1.49 0.04 1.53 1.0| double 6A 1.53 6.48 6.5' 0.00 Sump
Ex. I-27 1.27 9.1 0.47| 0.60 6.1 3.69 0.64 4.34 1.0/ double 6A 4.34 5.03 7.0' 0.00 Sump
Ex. I-28 1.74 10.5 0.47| 0.82 5.8 4.73 0.00 4.73 1.0| double 6A 4.176 6.3 7.0' 0.55 Ex. I-27
Ex. 1-29 1.17 13.1 0.51] 0.59 5.4 3.18 0.04 3.22 1.0/ double 6A 3.22 7.37 8.0' 0.00 Sump
Ex. I-30 0.16 5.0 0.86 0.13 7.0 0.94 0.00 0.94 10.0{ double 6A 0.9 3.85 8.0 0.04 Ex. I-29 changed to Curved Vane
Ex. I-31 0.23 5.0 0.76] 0.18 7.0 1.25 0.00 1.25 1.0/ double 6A 1.25 6.14 7.0' 0.00 Sump
Ex. I-32 0.14 5.0 0.70] 0.10 7.0 0.67 0.00 0.67 1.0| double 6A 0.67 4.05 7.0' 0.00 Sump
Ex. -33 1.16 9.7 0.46] 0.53 6.0 3.18 0.00 3.18 1.0/ double 6A 3.18 7.3 8.0' 0.00 Sump
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Figure 4.07

I-1 0.20 10.9 0.57| 0.11 5.7 0.65 0.00 0.65 1.0 6A 0.57 5.53 6.0’ 0.08 1-2 proposed 6A

1-2 0.31 114 045/ 0.14 5.6 0.78 0.08 0.87 1.0 6A 0.73 6.28 8.0’ 0.14 Ex. I-35 proposed 6A
Ex. SC-1 0.03 5.0 0.86] 0.03 7.0 0.19 0.00 0.19 1.0 0.12 2.93 8.0’ 0.07 SC-2 Scupper on Bridge
[Ex. sc-2 0.03 5.0 0.86] 0.03 7.0 0.18 0.07 0.25 1.0 0.15 3.25 8.0’ 0.10 SC-3 Scupper on Bridge
[Ex. sc-3 0.03 5.0 0.86] 0.02 7.0 0.16 0.10 0.25 1.0 0.15 3.25 8.0’ 0.10 SC-4 Scupper on Bridge
[Ex. sc-4 0.03 5.0 0.86] 0.02 7.0 0.15 0.10 0.26 1.0 0.15 3.30 8.0’ 0.10 SC-5 Scupper on Bridge
[Ex. sc-5 0.02 5.0 0.86] 0.02 7.0 0.14 0.10 0.25 1.0 0.15 3.25 8.0’ 0.10 SC-6 Scupper on Bridge
[Ex. sc-6 0.02 5.0 0.86] 0.02 7.0 0.13 0.10 0.22 1.0 0.13 3.10 8.0’ 0.09 SC-7 Scupper on Bridge
[Ex. sc-7 0.02 5.0 0.86] 0.01 7.0 0.10 0.09 0.19 1.0 0.12 2.93 8.0’ 0.07 SC-8 Scupper on Bridge
[Ex. sc-8 0.04 5.0 0.86] 0.03 7.0 0.23 0.07 0.31 1.0 0.17 3.52 8.0’ 0.14 SC-9 Scupper on Bridge
[[Ex. sc-9 0.03 5.0 0.86] 0.03 7.0 0.21 0.14 0.35 1.0 0.19 3.68 8.0’ 0.16 Ex. |-18 Scupper on Bridge
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APPENDIX “D”

“C” Factor Computations




"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway DPZ NO.: DATE: 6/10/2004
Area # Ex.I-1 Total Area  4313.00
I.f. pavement = 4313.000 s.f. = 100 % @ 086 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|.f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = of
Soil Type B ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ = o)
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.86
Area # Ex-I-2 Total Area  1934.00
I.f. pavement = 1934 s.f. = 100 % @ 0.86 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = 0|l
|.f. sidewalks = s.f. 0% @ 0|l
= s.f. = 0% @ = of
Soil Type B ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ = 0|
s.f. sparse veg. = 0% @ = of
s.f.bare soil 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 0.86
Area # Ex.l-3 Total Area  2432.00
I.f. pavement = 2432 s.f. = 100 % @ 0.86 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = of
|f. sidewalks = s.f. = 0% @ 0.86 = o)
= s.f. = 0% @ = of
Soil Type B ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ = o)
s.f. sparse veg. = 0% @ = of
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.86
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway

DPZ NO.:

DATE: 6/10/2004

Area # Ex.I-4 Total Area  8891.00
I.f. pavement = 5153 s.f. = 57.95749 % @ 0.86 = 0.498434
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ 0|
|.f. sidewalks = s.f. 0% @ 0.86 = 0|l
= s.f. = 0% @ = 0
Soil Type B
3738 s.f. lawn = 42.04251 % @ 0.16 = 0.067268
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = 0|
s.f.bare soil 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 0.565702
Area # -8 Total Area 15203.00
L.f. pavement = 11918 s.f. = 78.39242 % @ 0.86 = 0.674175
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ 0.86 = o)
= s.f. = 0% @ = 0
Soil Type B,C
3285 s.f. lawn = 21.60758 % @ 0.16 = 0.034572
s.f. woods = 0% @ = 0
s.f. sparse veg. = 0% @ = of
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.708747
Area # -9 Total Area 17666.00
I.f. pavement = 11935 s.f. = 67.55915 % @ 0.86 = 0.581009
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ of
|.f. sidewalks = s.f. 0% @ = 0|l
= s.f. = 0% @ = 0
Soil Type B
5731 s.f. lawn = 32.44085 % @ 0.16 = 0.051905
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = ol
s.f.bare soil 0% @ = 0|
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.632914
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway DPZ NO.: DATE: 6/10/2004
Area # Ex. I-7 Total Area  4690.00
I.f. pavement = 2262 s.f. = 48.23028 % @ 0.86 = 0.41478
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ 0.86 0|l
|.f. sidewalks = s.f. 0% @ = 0|
= s.f. = 0% @ = 0
Soil Type B
2428 s.f. lawn = 51.76972 % @ 0.16 = 0.082832
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = 0|
s.f.bare soil 0% @ = 0|l
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.497612
Area # Ex. I-8 Total Area 22838.00
L.f. pavement = 9029 s.f. = 39.53499 % @ 0.86 = 0.340001
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = 0
Soil Type B
13809 s.f. lawn = 60.46501 % @ 0.16 = 0.096744
s.f. woods = 0% @ = 0
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.436745
Area # Ex. I-9 Total Area  3032.00
I.f. pavement = 1369 s.f. = 45.15172 % @ 0.86 = 0.388305
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ 0|l
|.f. sidewalks = s.f. 0% @ = 0|l
= s.f. = 0% @ = 0
Soil Type B
1663 s.f. lawn = 54.84828 % @ 0.16 = 0.087757
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = of
s.f.bare soil 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 0.476062
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway DPZ NO.: DATE: 6/10/2004
Area # Ex. I-10 Total Area  7889.00
I.f. pavement = 6123 s.f. = 77.6144 % @ 0.86 = 0.667484
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ 0|
|.f. sidewalks = s.f. 0% @ 0.86 = 0|l
= s.f. = 0% @ = 0
Soil Type B
1766 s.f. lawn = 22.3856 % @ 0.16 = 0.035817
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = 0|
s.f.bare soil 0% @ = 0|l
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.703301
Area # Ex. 1-11 Total Area 19151.00
L.f. pavement = 8597 s.f. = 44.89061 % @ 0.86 = 0.386059
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = 0
Soil Type C
10554 s.f. lawn = 55.10939 % @ 0.16 = 0.088175
s.f. woods = 0% @ = 0
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.474234
Area # Ex. I-12 Total Area  5225.00
I.f. pavement = 4309 s.f. = 82.4689 % @ 0.86 = 0.709233
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ 0|l
|.f. sidewalks = s.f. 0% @ = 0|l
= s.f. = 0% @ = 0
Soil Type C
916 s.f. lawn = 175311 % @ 0.16 = 0.02805
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = of
s.f.bare soil 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 0.737282
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway

DPZ NO.:

DATE: 6/10/2004

Area # Ex. I-13 Total Area 10078.00
I.f. pavement = 4194 s f. = 416154 % @ 0.86 = 0.357892
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ 0|
|.f. sidewalks = s.f. 0% @ 0.86 = 0|l
= s.f. = 0% @ = 0

Soil Type B

5884 s.f. lawn = 58.3846 % @ 0.16 = 0.093415
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = 0|
s.f.bare soil 0% @ = 0|l
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.451308

Area # Ex. I-14 Total Area  2384.00
L.f. pavement = 1494 s f. = 62.66779 % @ 0.86 = 0.538943
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = 0

Soil Type C

890 s.f. lawn = 37.33221 % @ 0.16 = 0.059732
s.f. woods = 0% @ = 0
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.598674

Area # Ex. I-15 Total Area 11091.00
I.f. pavement = 11091 s.f. = 100 % @ 0.86 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. 0% @ 0|l
|.f. sidewalks = s.f. = 0% @ = 0|l
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ 0|l
s.f. sparse veg. 0% @ = of
s.f.bare soil = 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 0.86
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway DPZ NO.: DATE: 6/10/2004
Area # Ex. I-16 Total Area 13530.00
I.f. pavement = 5283 s.f. = 39.04656 % @ 0.86 = 0.3358
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ 0|
|.f. sidewalks = s.f. 0% @ 0.86 = 0|l
= s.f. = 0% @ = 0
Soil Type B
8247 s.f. lawn = 60.95344 % @ 0.16 = 0.097525
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = 0|
s.f.bare soil 0% @ = 0|l
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.433326
Area # Ex. I-17 Total Area 11379.00
L.f. pavement = 7302 s.f. = 64.17084 % @ 0.86 = 0.551869
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = 0
Soil Type C
4077 s.f. lawn = 35.82916 % @ 0.16 = 0.057327
s.f. woods = 0% @ = 0
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.609196
Area # I-1 Total Area  8698.50
I.f. pavement = 5099.1 s.f. = 58.62045 % @ 0.86 = 0.504136
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ 0|l
|.f. sidewalks = s.f. 0% @ = 0|l
= s.f. = 0% @ = 0
Soil Type C
3599.4 s.f. lawn = 41.37955 % @ 0.16 = 0.066207
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = of
s.f.bare soil 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 0.570343
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway

DPZ NO.:

DATE: 6/10/2004

Area # -2 Total Area 13431.90
I.f. pavement 5579.26 s.f. = 41.53738 % @ 0.86 = 0.357222
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ 0|
|.f. sidewalks = s.f. 0% @ 0.86 = 0|l
= s.f. = 0% @ = 0

Soil Type C

7852.64 s.f. lawn = 58.46262 % @ 0.16 = 0.09354
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = 0|
s.f.bare soil 0% @ = 0|l
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.450762

Area # Ex. 1-18 Total Area  1900.00
I.f. pavement = 1900 s.f. = 100 % @ 086 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ = o)
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.86

Area # Ex. I-19 Total Area 10330.00
I.f. pavement = 10330 s.f. = 100 % @ 0.86 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. 0% @ 0|l
|.f. sidewalks = s.f. = 0% @ = 0|l
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ 0|l
s.f. sparse veg. 0% @ = of
s.f.bare soil = 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 0.86
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway DPZ NO.: DATE: 6/10/2004
Area # Ex. I-20 Total Area 20812.42
I.f. pavement 8704.76 s.f. = 41.82483 % @ 0.86 = 0.359694
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ 0|
|.f. sidewalks = s.f. 0% @ 0.86 = 0|l
= s.f. = 0% @ = 0
Soil Type C
12107.66 s.f. lawn = 58.17517 % @ 0.16 = 0.09308
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = 0|
s.f.bare soil 0% @ = 0|l
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.452774
Area # Ex. 1-21 Total Area  5819.00
L.f. pavement = 4030 s.f. = 69.25589 % @ 0.86 = 0.595601
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = 0
Soil Type C
1789 s.f. lawn = 30.74411 % @ 0.16 = 0.049191
s.f. woods = 0% @ = 0
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.644791
Area # I-7 Total Area 16235.00
I.f. pavement = 5198 s.f. = 32.01725 % @ 0.86 = 0.275348
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ 0|l
|.f. sidewalks = s.f. 0% @ = 0|l
= s.f. = 0% @ = 0
Soil Type C
11037 s.f. lawn = 67.98275 % @ 0.16 = 0.108772
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = of
s.f.bare soil 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 0.384121
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway DPZ NO.: DATE: 6/10/2004
Area # Ex. I-23 Total Area  5259.00
I.f. pavement = 5259 s.f. = 100 % @ 0.86 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. 0% @ 0|
|.f. sidewalks = s.f. = 0% @ 0.86 = 0|l
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ 0|l
s.f. sparse veg. 0% @ = 0|
s.f.bare soil = 0% @ = 0|l
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.86
Area # Ex. I-24 Total Area 15810.11
L.f. pavement = 3518 s.f. = 22.25158 % @ 0.86 = 0.191364
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = 0
Soil Type C
12292.11 s.f. lawn = 77.74842 % @ 0.16 = 0.124397
s.f. woods = 0% @ = 0
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.315761
Area # Ex. I-25 Total Area 10312.00
I.f. pavement = 10312 s.f. = 100 % @ 0.86 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. 0% @ 0|l
|.f. sidewalks = s.f. = 0% @ = 0|l
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ 0|l
s.f. sparse veg. 0% @ = of
s.f.bare soil = 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 0.86
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway DPZ NO.: DATE: 6/10/2004
Area # Ex. I-26 Total Area 26769.00
L.f. pavement = 7954 s.f. = 29.71347 % @ 0.86 = 0.255536
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|.f. sidewalks = s.f. = 0% @ 0.86 = o)
= s.f. = 0% @ = 0
Soil Type C
18815 s.f. lawn = 70.28653 % @ 0.16 = 0.112458
s.f. woods = 0% @ = 0
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.367994
Area # Ex. I-27 Total Area 55369.00
I.f. pavement = 24766 s.f. = 44729 % @ 0.86 = 0.384669
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ = 0|
|.f. sidewalks = s.f. 0% @ 0|l
= s.f. = 0% @ = 0
Soil Type C
30603 s.f. lawn = 55.271 % @ 0.16 = 0.088434
s.f. woods 0% @ = 0
s.f. sparse veg. 0% @ = 0|l
s.f.bare soil 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 0.473103
Area # Ex. 1-28 Total Area 75981.00
L.f. pavement = 33512 s.f. = 44.10576 % @ 0.86 = 0.37931
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = 0
Soil Type C
42469 s.f. lawn = 55.89424 % @ 0.16 = 0.089431
s.f. woods = 0% @ = 0
s.f. sparse veg. = 0% @ = of
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.46874
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway DPZ NO.: DATE: 6/10/2004

Area # Ex. I-29 Total Area 50758.00
I.f. pavement = 25372 s.f. = 49.98621 % @ 0.86 = 0.429881
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ 0|
|.f. sidewalks = s.f. 0% @ 0.86 = 0|l
= s.f. = 0% @ = 0

Soil Type C

25386 s.f. lawn = 50.01379 % @ 0.16 = 0.080022
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = 0|
s.f.bare soil 0% @ = 0|l
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.509903

Area # Ex. 1-30 Total Area  6835.00
I.f. pavement = 6835 s.f. = 100 % @ 086 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ = o)
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.86

Area # Ex. I-31 Total Area 10183.00
I.f. pavement = 8759 s.f. = 86.01591 % @ 0.86 = 0.739737
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ 0|l
|.f. sidewalks = s.f. 0% @ = 0|l
= s.f. = 0% @ = 0

Soil Type C

1424 s.f. lawn = 13.98409 % @ 0.16 = 0.022375
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = of
s.f.bare soil 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 0.762111
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway DPZ NO.: DATE: 6/10/2004
Area # Ex. I-32 Total Area  6014.00
I.f. pavement = 4600 s.f. = 76.48819 % @ 0.86 = 0.657798
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ 0|
|.f. sidewalks = s.f. 0% @ 0.86 = 0|l
= s.f. = 0% @ = 0
Soil Type C
1414 s.f. lawn = 23.51181 % @ 0.16 = 0.037619
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = 0|
s.f.bare soil 0% @ = 0|l
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.695417
Area # Ex. 1-33 Total Area 50410.00
L.f. pavement = 21597 s.f. = 42.84269 % @ 0.86 = 0.368447
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = 0
Soil Type C
28813 s.f. lawn = 57.15731 % @ 0.16 = 0.091452
s.f. woods = 0% @ = 0
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.459899
Area # Ex. I-31 Total Area 15057.00
I.f. pavement = 12635 s.f. = 113.9212 % @ 0.86 = 0.979722
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ 0|l
|.f. sidewalks = s.f. 0% @ = 0|l
= s.f. = 0% @ = 0
Soil Type C
2422 s.f. lawn = 21.83753 % @ 0.16 = 0.03494
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = of
s.f.bare soil 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 1.014662
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway DPZ NO.: DATE: 6/10/2004
Area # Ex. SC-1 Total Area  1361.00
I.f. pavement = 1361 s.f. = 100 % @ 0.86 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ 0|
|.f. sidewalks = s.f. = 0% @ 0.86 = 0|l
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ 0|l
s.f. sparse veg. = 0% @ = 0|
s.f.bare soil = 0% @ = 0|l
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.86
Area # Ex. SC-2 Total Area  1285.00
I.f. pavement = 1285 s.f. = 100 % @ 086 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ = o)
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.86
Area # Ex. SC-3 Total Area  1151.00
I.f. pavement = 1151 s.f. = 100 % @ 0.86 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ 0|l
|.f. sidewalks = s.f. = 0% @ = 0|l
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ 0|l
s.f. sparse veg. = 0% @ = of
s.f.bare soil = 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 0.86
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway DPZ NO.: DATE: 6/10/2004
Area # Ex. SC-4 Total Area  1089.00
I.f. pavement = 1089 s.f. = 100 % @ 0.86 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ 0|
|.f. sidewalks = s.f. = 0% @ 0.86 = 0|l
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ 0|l
s.f. sparse veg. = 0% @ = 0|
s.f.bare soil = 0% @ = 0|l
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.86
Area # Ex. SC-5 Total Area  1019.00
I.f. pavement = 1019 s.f. = 100 % @ 086 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ = o)
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.86
Area # Ex. SC-6 Total Area 940.00
I.f. pavement = 940 s.f. = 100 % @ 0.86 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ 0|l
|.f. sidewalks = s.f. = 0% @ = 0|l
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ 0|l
s.f. sparse veg. = 0% @ = of
s.f.bare soil = 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 0.86
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway DPZ NO.: DATE: 6/10/2004
Area # Ex. SC-7 Total Area 718.00
I.f. pavement = 718 s.f. = 100 % @ 0.86 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ 0|
|.f. sidewalks = s.f. = 0% @ 0.86 = 0|l
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ 0|l
s.f. sparse veg. = 0% @ = 0|
s.f.bare soil = 0% @ = 0|l
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.86
Area # Ex. SC-8 Total Area  1700.00
I.f. pavement = 1700 s.f. = 100 % @ 086 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ = o)
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.86
Area # Ex. SC-9 Total Area  1504.00
I.f. pavement = 1504 s.f. = 100 % @ 0.86 = 0.86
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ 0|l
|.f. sidewalks = s.f. = 0% @ = 0|l
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ 0|l
s.f. sparse veg. = 0% @ = of
s.f.bare soil = 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 0.86
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway

DPZ NO.:

DATE: 6/10/2004

Area # -3 Total Area 16309.88
L.f. pavement = 3537 s.f. = 21.68624 % @ 0.86 = 0.186502
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ 0.86 = o)
= s.f. = 0% @ = 0
Soil Type C
12772.88 s.f. lawn = 78.31376 % @ 0.16 = 0.125302
s.f. woods = 0% @ = 0
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.311804
Area # I-4 Total Area 36449.00
I.f. pavement = 13897 s.f. = 38.12725 % @ 0.86 = 0.327894
building/roof = s.f. 0% @ = 0
f. driveways = s.f. 0% @ = 0|
|.f. sidewalks = s.f. 0% @ = 0|l
= s.f. = 0% @ = 0
Soil Type C
22552 s.f. lawn = 61.87275 % @ 0.16 = 0.098996
s.f. woods 0% @ 0
s.f. sparse veg. 0% @ = 0|l
s.f.bare soil 0% @ = 0|l
= 0% @ = 0
COMPOSITE "C" = 0.426891
Area # I-5 Total Area  7261.00
L.f. pavement = 3869 s.f. = 53.28467 % @ 0.86 = 0.458248
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = 0
Soil Type C
3392 s.f. lawn = 46.71533 % @ 0.16 = 0.074745
s.f. woods = 0% @ = 0
s.f. sparse veg. = 0% @ = of
s.f.bare soil = 0% @ = o)
= 0% @ = 0
COMPOSITE "C" = 0.532993
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"C" FACTOR COMPUTATIONS

JOB NAME: Rock Creek Parkway

DPZ NO.:

DATE: 6/10/2004

Area # I-6 Total Area 20765.51
I.f. pavement = 6170 s.f. = 29.71273 % @ 0.86 = 0.255529
building/roof = s.f. = 0% @ = 0
f. driveways = s.f. = 0% @ = o)
|.f. sidewalks = s.f. = 0% @ 0.86 = o)
= s.f. = 0% @ = 0

Soil Type C

14595.51 s.f. lawn = 70.28727 % @ 0.16 = 0.11246
s.f. woods = 0% @ = 0
s.f. sparse veg. = 0% @ = o)
s.f.bare soil = 0% @ = o)
s.f. lawn = 0% @ 0.19 = 0
COMPOSITE "C" = 0.367989

Area # Total Area 0.00
I.f. pavement = s.f. = 0% @ 0.86 = 0
building/roof = s.f. = 0% @ = 0|l
f. driveways = s.f. 0% @ 0|
|.f. sidewalks = s.f. = 0% @ = 0|l
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ 0|l
s.f. sparse veg. 0% @ = 0|l
s.f.bare soil = 0% @ = 0|l
= 0% @ = ol
COMPOSITE "C" = 0

Area # Total Area 0.00
I.f. pavement = s.f. = 0% @ 0.86 = 0
building/roof = s.f. = 0% @ = o)
f. driveways = s.f. = 0% @ = o)
|f. sidewalks = s.f. = 0% @ = o)
= s.f. = 0% @ = of
Soil Type C ||
s.f. lawn = 0% @ 0.16 = 0
s.f. woods = 0% @ = o)
s.f. sparse veg. = 0% @ = of
s.f.bare soil = 0% @ = o)
= 0% @ = o)
COMPOSITE "C" = 0
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APPENDIX “E”

FHWA HY-22 Drainage of Highway Pavements

(Spread & Efficiency)
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FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/09/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0200
GQutter Cross Slope (ft/ft) . 0800
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) 00
Gutter Depression (inch) 00

Di scharge (cfs) . 650
Wdth of Spread (ft) .53

UIOORrOOOO

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb Openi ng 9. 27 . 0.02 0. 015
Curved Vane 1.83 . 0. 88 0. 558
Conbi nat i on 0. 88 0.573

Not e: The curb opening length in the i nput screen is the total
[ ength

of the curb opening including its length along the grate.
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FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/09/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0200
GQutter Cross Slope (ft/ft) . 0800
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) 00
Gutter Depression (inch) 00

Di scharge (cfs) . 870
Wdth of Spread (ft) .28

OO0O0Or 0000

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb QOpening 10. 92 . 0.02 0. 017
Curved Vane 1.83 . 0.84 0.713
Conbi nati on 0. 84 0.730

Not e: The curb opening length in the i nput screen is the total
[ ength

of the curb opening including its length along the grate.




-3
FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/09/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0200
GQutter Cross Slope (ft/ft) . 0800
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) 00
Gutter Depression (inch) 00

Di scharge (cfs) . 780
Wdth of Spread (ft) .99

UIOORrOOOO

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb QOpening 10. 27 . 0.04 0.034
Curved Vane 1.83 . 0.94 0. 699
Conbi nati on 0.94 0.733

Not e: The curb opening length in the i nput screen is the total
[ ength

of the curb opening including its length along the grate.
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FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/10/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Longi t udi nal Sl ope (ft/ft) . 0250
Paverment Cross Slope (ft/ft) . 0350
GQutter Cross Slope (ft/ft) . 0800
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) 00
Gutter Depression (inch) 00

Di scharge (cfs) . 020
Wdth of Spread (ft) .24

UINOROOOO

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb Opening 18. 50 . 0.02 0. 049
Curved Vane 1.83 . 0. 89 1.764
Conbi nati on 0.90 1.813

Not e: The curb opening length in the i nput screen is the total
[ ength

of the curb opening including its length along the grate.
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FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/10/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0200
GQutter Cross Slope (ft/ft) . 0800
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) 00
Gutter Depression (inch) 00

Di scharge (cfs) . 570
Wdth of Spread (ft) .22

UIOORrOOOO

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb Openi ng 8.61 . 0. 05 0. 029
Curved Vane 1.83 . 0.90 0. 487
Conbi nati on 0.91 0.516

Not e: The curb opening length in the i nput screen is the total
[ ength

of the curb opening including its length along the grate.
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FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/10/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0250
GQutter Cross Slope (ft/ft) . 0800
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) 00
Gutter Depression (inch) 00

Di scharge (cfs) . 230
Wdth of Spread (ft) .32

ORrORrROO0OO

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb QOpening 12. 45 . 0.04 0. 044
Curved Vane 1.83 . 0.92 1.087
Conbi nati on 0.92 1.131

Not e: The curb opening length in the i nput screen is the total
[ ength

of the curb opening including its length along the grate.
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FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/10/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0200
GQutter Cross Slope (ft/ft) . 0800
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) 00
Gutter Depression (inch) 00
Di scharge (cfs) . 950
Wdth of Spread (ft) .51

OO0O0Or 0000

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb QOpening 11. 47 . 0.04 0.037
Curved Vane 1.83 . 0.92 0. 841
Conbi nati on 0.92 0.878

Not e: The curb opening length in the i nput screen is the total
[ ength

of the curb opening including its length along the grate.




FHWA Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/10/2006

Project No. :99-018
Proj ect Nane.: Rock Creek Parkway
Conputed by :DRB
Inlets on Sag: Curb-Opening Inlet

Roadway and Discharge Data

Cross Sl ope Conposi t e/ Dep
Paverment Cross Slope (ft/ft) . 0200
GQutter Cross Slope (ft/ft) . 0600
Manni ng' s Coeffi ci ent . 015
GQutter Wdth (ft) .00
Gutter Depression (inch) .00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni
Wdth of Spread (ft) 10.
Cur b- Qpening Length (ft) 4.
Cur b- Qpeni ng Height (in) 5.
Depth at Curb (ft) 0.
Intercepted Flow (cfs) 1.




FHWA Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/10/2006

Project No. :99-018
Proj ect Nane.: Rock Creek Parkway
Conputed by :DRB

Inlets on Sag: Curb-Opening Inlet

Roadway and Discharge Data

Cross Sl ope Conposi t e/ Dep
Paverment Cross Slope (ft/ft) . 0200
GQutter Cross Slope (ft/ft) . 0600
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) .00
Gutter Depression (inch) .00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni
Wdth of Spread (ft) 10.
Cur b- Qpening Length (ft) 4,
Cur b- Qpeni ng Hei ght (in) 5.
Depth at Curb (ft) 0.
Intercepted Flow (cfs) 1.




Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/10/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on Sag: Gate Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Paverment Cross Slope (ft/ft) 0. 0300
GQutter Cross Slope (ft/ft) 0. 0400
Manni ng' s Coeffi ci ent 0. 015
Qutter Wdth (ft) 1.00
Gutter Depression (inch) 0.00

Inlet Interception

Inlet Type *Sag* Paral l el Bar P-1-1/8
Wdth of Spread (ft) . 80
Gate Wdth (ft) . 83
Grate Length (ft) .00
Depth of Flow (ft) . 104
Depth at Curb (ft) . 124
Intercepted Flow (cfs) . 670
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FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/10/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Uni form
Longi t udi nal Sl ope (ft/ft) . 0450
Paverment Cross Slope (ft/ft) . 0300
GQutter Cross Slope (ft/ft) . 0300
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) .00
Gutter Depression (inch) .00

Di scharge (cfs) . 450
Wdth of Spread (ft) . 06

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb Opening 17. 24 . 0.01 0. 006
Parall el Bar P-1-1/8 1.83 . 0.93 0. 415
Conbi nati on 0.94 0.421

Not e: The curb opening length in the i nput screen is the total
[ ength

of the curb opening including its length along the grate.
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FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/10/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Uni form
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0200
GQutter Cross Slope (ft/ft) . 0200
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) .00
Gutter Depression (inch) .00

Di scharge (cfs) . 340
Wdth of Spread (ft) .70

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb Opening 12. 45 . 0.02 0. 006
Parall el Bar P-1-1/8 1.83 . 0. 85 0. 284
Conbi nati on 0.85 0. 290

Not e: The curb opening length in the i nput screen is the total
[ ength

of the curb opening including its length along the grate.




-4
FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/10/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0200
GQutter Cross Slope (ft/ft) . 0400
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) 00
Gutter Depression (inch) 00

Di scharge (cfs) . 810
Wdth of Spread (ft) .37

OO0O0Or 0000

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb QOpening 14. 66 . 0.01 0.012
Paral l el Bar P-1-1/8 1.83 . 0.77 0.618
Conbi nati on 0.78 0.630

Not e: The curb opening length in the i nput screen is the total
l ength of the curb opening including its length along the grate.




Pr oj ect
Pr oj ect

Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/10/2006

No. :99-018
Nane. : Rock Creek Par kway

Conputed by :DRB

Inlets on Sag: Equal -Length Conbi nation Inlet

Roadway and Discharge Data

Cross Sl ope Conposi t e/ Dep
Paverment Cross Slope (ft/ft) 0. 0100
GQutter Cross Slope (ft/ft) 0. 0200
Manni ng' s Coeffi ci ent 0. 015
Qutter Wdth (ft) 1.00

Gutter Depression (inch) 0.50

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni ng
Cur b- Qpening Length (ft) 3.00
Cur b- Qpeni ng Hei ght (in) 6. 00

Inlet Type *Sag* Parall el Bar P-1-1/8
Wdth of Spread (ft) 3.86
Gate Wdth (ft) 1.83
Grate Length (ft) 3.00

Inlet Type *Sag* Equal Length Conbi nati on
Depth of Flow (ft) 0. 059
Depth at Curb (ft) 0. 090
Intercepted Flow (cfs) 0. 290




Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Inlets on Sag
Date: 01/10/2006

Project No. :99-018
Proj ect Nanme.:Rock Creek Parkway
Conputed by :DRB

Inlets on Sag: Curb-Opening Inlet

Roadway and Discharge Data

Cross Sl ope L. Depression
Paverment Cross Slope (ft/ft) . 0400
GQutter Cross Slope (ft/ft) . 0400
Manni ng' s Coeffici ent . 015

GQutter Wdth (ft) .00
GQutter Depression (inch) . 00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni
Wdth of Spread (ft)

Cur b- Qpening Length (ft)

Cur b- Qpeni ng Height (in)

Depth at Curb (ft)

Intercepted Flow (cfs)




Pr oj ect
Pr oj ect

Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/10/2006

No. :99-018
Nane. : Rock Creek Par kway

Conputed by :DRB

Inlets on Sag: Curb-Opening Inlet

Roadway and Discharge Data

Cross Sl ope Conposi t e/ Dep
Paverment Cross Slope (ft/ft) . 0200
GQutter Cross Slope (ft/ft) . 0400
Manni ng' s Coeffi ci ent . 015

Qutter Wdth (ft) .00
GQutter Depression (inch) .00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni
Wdth of Spread (ft)

Cur b- Openi ng Length (ft)

Cur b- Openi ng Hei ght (in)

Depth at Curb (ft)

Intercepted Flow (cfs)




Pr oj ect
Pr oj ect

Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/10/2006

No. :99-018
Nane. : Rock Creek Par kway

Conputed by :DRB

Inlets on Sag: Curb-Opening Inlet

Roadway and Discharge Data

Cross Sl ope L. Depression
Paverment Cross Slope (ft/ft) . 0500
GQutter Cross Slope (ft/ft) . 0500
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) .00

Gutter Depression (inch) .00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni
Wdth of Spread (ft)

Cur b- Qpeni ng Length (ft)

Cur b- Openi ng Hei ght (in)

Depth at Curb (ft)

Intercepted Flow (cfs)




Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/10/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on Sag: Curb-Opening Inlet

Roadway and Discharge Data

Cross Sl ope L. Depression
Paverment Cross Slope (ft/ft) . 0400
GQutter Cross Slope (ft/ft) . 0400
Manni ng' s Coeffi ci ent . 015

Qutter Wdth (ft) .00
GQutter Depression (inch) .00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni
Wdth of Spread (ft) 5.
Cur b- Qpeni ng Length (ft) 5.
Cur b- Openi ng Hei ght (in) 3.
Depth at Curb (ft) 0.
Intercepted Flow (cfs) 1.




Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/10/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on Sag: Curb-Opening Inlet

Roadway and Discharge Data

Cross Sl ope L. Depression
Paverment Cross Slope (ft/ft) . 0500
GQutter Cross Slope (ft/ft) . 0500
Manni ng' s Coeffi ci ent . 015
Gutter Wdth (ft) .00
GQutter Depression (inch) . 00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni
Wdth of Spread (ft)

Cur b- Openi ng Length (ft)

Cur b- Qpeni ng Hei ght (in)

Depth at Curb (ft)

Intercepted Flow (cfs)




Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Inlets on Sag
Date: 01/10/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on Sag: Curb-Opening Inlet

Roadway and Discharge Data

Cross Sl ope L. Depression
Paverment Cross Slope (ft/ft) . 0400

Gutter Cross Sl ope (ft/ft) . 0400
Manni ng' s Coeffi ci ent . 015
GQutter Wdth (ft) .00
Gutter Depression (inch) .00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni
Wdth of Spread (ft)

Cur b- Qpening Length (ft)

Cur b- Qpeni ng Height (in)

Depth at Curb (ft)

Intercepted Flow (cfs)




Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/10/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on Sag: Curb-Opening Inlet

Roadway and Discharge Data

Cross Sl ope L. Depression
Paverment Cross Slope (ft/ft) . 0400
GQutter Cross Slope (ft/ft) . 0400
Manni ng' s Coeffi ci ent . 015
Gutter Wdth (ft) .50
GQutter Depression (inch) . 00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni
Wdth of Spread (ft)

Cur b- Openi ng Length (ft)

Cur b- Qpeni ng Hei ght (in)

Depth at Curb (ft)

Intercepted Flow (cfs)




Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on Sag: Curb-Opening Inlet

Roadway and Discharge Data

Cross Sl ope L. Depression
Paverment Cross Slope (ft/ft) . 0400
GQutter Cross Slope (ft/ft) . 0400
Manni ng' s Coeffi ci ent . 015
Gutter Wdth (ft) .50
GQutter Depression (inch) .00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni
Wdth of Spread (ft) 4.
Cur b- Qpeni ng Length (ft) 5.
Cur b- Openi ng Hei ght (in) 3.
Depth at Curb (ft) 0.
Intercepted Flow (cfs) 1.




Pr oj ect
Pr oj ect

Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/11/2006

No. :99-018
Nane. : Rock Creek Par kway

Conputed by :DRB

Inlets on Sag: Equal -Length Conbi nation Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Paverment Cross Slope (ft/ft) 0. 0200
GQutter Cross Slope (ft/ft) 0. 0400
Manni ng' s Coeffi ci ent 0. 015

Qutter Wdth (ft) 1.00
GQutter Depression (inch) 0. 00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni ng
Cur b- Qpeni ng Length (ft) 6. 00
Cur b- Openi ng Hei ght (in) 3.00

Inlet Type *Sag* Paral l el Bar P-1-1/8
Wdth of Spread (ft) 4.52
Grate Wdth (ft) 1.83
Grate Length (ft) 6. 00

Inlet Type *Sag* Equal Length Conbi nation
Depth of Flow (ft) 0. 090
Depth at Curb (ft) 0. 110
Intercepted Flow (cfs) 0.790




Pr oj ect
Pr oj ect

Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/11/2006

No. :99-018
Nane. : Rock Creek Par kway

Conputed by :DRB

Inlets on Sag: Equal -Length Conbi nation Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Paverment Cross Slope (ft/ft) 0. 0200
GQutter Cross Slope (ft/ft) 0. 0400
Manni ng' s Coeffi ci ent 0. 015
Qutter Wdth (ft) 1.00
Gutter Depression (inch) 0.00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni ng
Cur b- Qpening Length (ft) 6. 00
Cur b- Qpeni ng Hei ght (in) 3.00

Inlet Type *Sag* Parall el Bar P-1-1/8
Wdth of Spread (ft) 4. 86
Gate Wdth (ft) 1.83
Grate Length (ft) 6. 00

Inlet Type *Sag* Equal Length Conbi nati on
Depth of Flow (ft) 0. 097
Depth at Curb (ft) 0.117
Intercepted Flow (cfs) 0. 880




Pr oj ect
Pr oj ect

Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/11/2006

No. :99-018
Nane. : Rock Creek Par kway

Conputed by :DRB

Inlets on Sag: Equal -Length Conbi nation Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Paverment Cross Slope (ft/ft) 0. 0200
GQutter Cross Slope (ft/ft) 0. 0800
Manni ng' s Coeffi ci ent 0. 015
Gutter Wdth (ft) 1.00
GQutter Depression (inch) 0. 00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni ng
Cur b- Qpeni ng Length (ft) 6. 00
Cur b- Openi ng Hei ght (in) 3.00

Inlet Type *Sag* Curved Vane
Wdth of Spread (ft) 6. 03
Grate Wdth (ft) 1.83
Grate Length (ft) 6. 00

Inlet Type *Sag* Equal Length Conbi nation
Depth of Flow (ft) 0.141
Depth at Curb (ft) 0.181
Intercepted Flow (cfs) 1.530




Pr oj ect
Pr oj ect

Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/11/2006

No. :99-018
Nane. : Rock Creek Par kway

Conputed by :DRB

Inlets on Sag: Equal -Length Comnbi nation Inl et

Roadway and Discharge Data

Cross Sl ope Conposite
Paverment Cross Slope (ft/ft) 0. 0200
GQutter Cross Slope (ft/ft) 0. 0800
Manni ng' s Coeffi ci ent 0. 015
Qutter Wdth (ft) 1.00
Gutter Depression (inch) 0.00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni ng
Cur b- Qpening Length (ft) 6. 00
Cur b- Qpeni ng Height (in) 3.00

Inlet Type *Sag* Curved Vane
Wdth of Spread (ft) 6. 39
Gate Wdth (ft) 1.83
Grate Length (ft) 6. 00

Inlet Type *Sag* Equal Length Conbi nati on
Depth of Flow (ft) 0. 148
Depth at Curb (ft) 0. 188
Intercepted Flow (cfs) 1. 650




Ex.l-21
FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0200
GQutter Cross Slope (ft/ft) . 0800
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) 00
Gutter Depression (inch) 00
Di scharge (cfs) . 690
Wdth of Spread (ft) . 68

UIOORrOOOO

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb QOpening 9.59 . 0. 05 0. 032
Curved Vane 1.83 . 0. 87 0. 575
Conbi nati on 0. 88 0. 607

Not e: The curb opening length in the i nput screen is the total
l ength of the curb opening including its length along the grate.




Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on Grade: Curb Opening Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Longi t udi nal Sl ope (ft/ft) . 0100
Pavermrent Cross Slope (ft/ft) . 0200
GQutter Cross Slope (ft/ft) . 0800
Manni ng' s Coeffi ci ent . 015
Gutter Wdth (ft) 00
GQutter Depression (inch) 00
Di scharge (cfs) . 240
Wdth of Spread (ft) .28

0
0
0
0
1.
0.
1
7

Gutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

Inlet Type Cur b- Qpeni ng
Length for 100% I nteception (ft) 13. 30

Cur b- Openi ng Length (ft) 3.25
Inlet Efficiency 0. 396
Intercepted Flow (cfs) 0.491
By- pass Fl ow (cfs) 0. 749




Ex.l-23
FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0200
GQutter Cross Slope (ft/ft) . 0800
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) 00
Gutter Depression (inch) 00
Di scharge (cfs) . 730
Wdth of Spread (ft) .82

UIOORrOOOO

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb Opening 9.90 . 0. 05 0. 033
Curved Vane 1.83 . 0. 87 0. 604
Conbi nati on 0. 87 0. 636

Not e: The curb opening length in the i nput screen is the total
l ength of the curb opening including its length along the grate.




Ex.l1-24
FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0200
GQutter Cross Slope (ft/ft) . 0800
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) 00
Gutter Depression (inch) 00

Di scharge (cfs) . 820
Wdth of Spread (ft) .12

OO0 r 0000

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb Opening 10. 57 . 0. 04 0. 035
Curved Vane 1.83 . 0.85 0. 666
Conbi nat i on 0.85 0.701

Not e: The curb opening length in the i nput screen is the total
[ ength

of the curb opening including its length along the grate.




Ex.l-25
FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Longi t udi nal Sl ope (ft/ft) . 0070
Paverment Cross Slope (ft/ft) . 0300
GQutter Cross Slope (ft/ft) . 0800
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) 00
Gutter Depression (inch) 00

Di scharge (cfs) . 430
Wdth of Spread (ft) . 46

ORrORrROO0OO

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb Opening 11.70 . 0. 04 0. 055
Curved Vane 1.83 . 0.92 1.271
Conbi nati on 0.93 1. 326

Not e: The curb opening length in the i nput screen is the total
l ength of the curb opening including its length along the grate.




Pr oj ect
Pr oj ect

Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/11/2006

No. :99-018
Nane. : Rock Creek Par kway

Conputed by :DRB

Inlets on Sag: Equal -Length Conbi nation Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Paverment Cross Slope (ft/ft) 0. 0200
GQutter Cross Slope (ft/ft) 0. 0800
Manni ng' s Coeffi ci ent 0. 015
Qutter Wdth (ft) 1.00
Gutter Depression (inch) 0.00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni ng
Cur b- Qpening Length (ft) 6. 00
Cur b- Qpeni ng Hei ght (in) 3.00

Inlet Type *Sag* Curved Vane
Wdth of Spread (ft) 6.48
Gate Wdth (ft) 1.83
Grate Length (ft) 6. 00

Inlet Type *Sag* Equal Length Conbi nati on
Depth of Flow (ft) 0. 150
Depth at Curb (ft) 0. 190
Intercepted Flow (cfs) 1. 680




Pr oj ect
Pr oj ect

Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/11/2006

No. :99-018
Nane. : Rock Creek Par kway

Conputed by :DRB

Inlets on Sag: Equal -Length Conbi nation Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Paverment Cross Slope (ft/ft) 0. 0600
GQutter Cross Slope (ft/ft) 0. 0800
Manni ng' s Coeffi ci ent 0. 015
Gutter Wdth (ft) 1.00
GQutter Depression (inch) 0. 00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni ng
Cur b- Qpeni ng Length (ft) 6. 00
Cur b- Openi ng Hei ght (in) 3.00

Inlet Type *Sag* Curved Vane
Wdth of Spread (ft) 5.03
Grate Wdth (ft) 1.83
Grate Length (ft) 6. 00

Inlet Type *Sag* Equal Length Conbi nation
Depth of Flow (ft) 0. 282
Depth at Curb (ft) 0. 322
Intercepted Flow (cfs) 4. 340




Ex.l-28
FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0600
GQutter Cross Slope (ft/ft) . 0800
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) 00
Gutter Depression (inch) 00

Di scharge (cfs) . 730
Wdth of Spread (ft) .30

OROROOOO

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb QOpening 18. 11 . 0.02 0.117
Curved Vane 1.83 . 0. 88 4.059
Conbi nati on 0. 88 4.176

Not e: The curb opening length in the i nput screen is the total
l ength of the curb opening including its length along the grate.




Pr oj ect
Pr oj ect

Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Inlets on Sag
Date: 01/11/2006

No. :99-018
Nane. : Rock Creek Par kway

Conputed by :DRB

Inlets on Sag: Equal -Length Conbi nation Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Paverment Cross Slope (ft/ft) 0. 0300
GQutter Cross Slope (ft/ft) 0. 0800
Manni ng' s Coeffi ci ent 0. 015
Gutter Wdth (ft) 1.00
GQutter Depression (inch) 0. 00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni ng
Cur b- Qpeni ng Length (ft) 6. 00
Cur b- Openi ng Hei ght (in) 3.00

Inlet Type *Sag* Curved Vane
Wdth of Spread (ft) 7.37
Grate Wdth (ft) 1.83
Grate Length (ft) 6. 00

Inlet Type *Sag* Equal Length Conbi nation
Depth of Flow (ft) 0.231
Depth at Curb (ft) 0.271
Intercepted Flow (cfs) 3.220




Ex.1-30
FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB
Inlets on Grade: Curb Opening, Gate Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Longi t udi nal Sl ope (ft/ft) . 1000
Paverment Cross Slope (ft/ft) . 0200
GQutter Cross Slope (ft/ft) . 0800
Manni ng' s Coeffi ci ent . 015
Qutter Wdth (ft) 00
Gutter Depression (inch) 00
Di scharge (cfs) . 940
Wdth of Spread (ft) .85

WOOrOOOO

Qutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

| NLET LT or WGR L E Q
| NTERCEPTI ON (ft) (ft) (cfs)

Curb QOpening 19. 30 . 0.02 0.022
Curved Vane 1.83 . 0. 96 0.879
Conbi nati on 0.96 0. 900

Not e: The curb opening length in the i nput screen is the total
l ength of the curb opening including its length along the grate.




Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Inlets on Sag
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on Sag: Equal -Length Conbination Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Paverment Cross Slope (ft/ft) 0. 0200
GQutter Cross Slope (ft/ft) 0. 0400
Manni ng' s Coeffi ci ent 0. 015
Gutter Wdth (ft) 1.00
GQutter Depression (inch) 0. 00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni ng
Cur b- Qpeni ng Length (ft) 6. 00
Cur b- Openi ng Hei ght (in) 3.00

Inlet Type *Sag* Parall el Bar P-1-1/8
Wdth of Spread (ft) 6. 14
Grate Wdth (ft) 1.83
Grate Length (ft) 6. 00

Inlet Type *Sag* Equal Length Conbi nation
d_ave Depth of Flow (ft) 0.123
d_curb Depth at Curb (ft) 0. 143




Pr oj ect
Pr oj ect

Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Inlets on Sag
Date: 01/11/2006

No. :99-018
Name. : Rock Creek Par kway

Conputed by :DRB

Inlets on Sag: Equal -Length Conbination Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Paverment Cross Slope (ft/ft) 0. 0200
GQutter Cross Slope (ft/ft) 0. 0400

Manni ng' s Coeffi ci ent 0. 015
Gutter Wdth (ft) 1.00
GQutter Depression (inch) 0. 00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni ng
Cur b- Qpeni ng Length (ft) 6. 00
Cur b- Openi ng Hei ght (in) 3.00

Inlet Type *Sag* Parall el Bar P-1-1/8
Wdth of Spread (ft) 4.05
Grate Wdth (ft) 1.83
Grate Length (ft) 6. 00

Inlet Type *Sag* Equal Length Conbi nation
Depth of Flow (ft) 0. 081
Depth at Curb (ft) 0.101
Intercepted Flow (cfs) 0.670




Pr oj ect
Pr oj ect

Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Inlets on Sag
Date: 01/11/2006

No. :99-018
Name. : Rock Creek Par kway

Conputed by :DRB

Inlets on Sag: Equal -Length Conbination Inlet

Roadway and Discharge Data

Cross Sl ope Conposite
Paverment Cross Slope (ft/ft) 0. 0300
GQutter Cross Slope (ft/ft) 0. 0800
Manni ng' s Coeffi ci ent 0. 015
Gutter Wdth (ft) 1.00
GQutter Depression (inch) 0. 00

Inlet Interception

Inlet Type *Sag* Cur b- Qpeni ng
Cur b- Qpeni ng Length (ft) 6. 00
Cur b- Openi ng Hei ght (in) 3.00

Inlet Type *Sag* Curved Vane
Wdth of Spread (ft) 7.30
Grate Wdth (ft) 1.83
Grate Length (ft) 6. 00

Inlet Type *Sag* Equal Length Conbi nation
Depth of Flow (ft) 0. 229
Depth at Curb (ft) 0. 269
I ntercepted Flow (cfs) 3. 180




FHWA Urban Drainage Design Program HY-22
Drai nage of H ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on Gade: Gate Inlet

Roadway and Discharge Data

Cross Sl ope Uni form
Longi t udi nal Sl ope (ft/ft) 0. 0100
Paverment Cross Slope (ft/ft) 0. 0300
GQutter Cross Slope (ft/ft) . 0300

Manni ng' s Coeffi ci ent . 015
Gutter Wdth (ft) .00
GQutter Depression (inch) . 00
Di scharge (cfs) . 190
Wdth of Spread (ft) .93

GQutter Flow

GQutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

Inlet Type Parall el Bar P-1-1/8
Grate Length (ft) . 20
Gate Wdth (ft) . 80
Inlet Efficiency . 629
Intercepted Flow (cfs) . 119
By- pass Fl ow (cfs) . 071




FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on G ade: Gate Inlet

Roadway and Discharge Data

Cross Sl ope Uni form
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0300

Gutter Cross Slope (ft/ft) . 0300
Manni ng' s Coeffici ent . 015
GQutter Wdth (ft) .00
GQutter Depression (inch) .00
Di scharge (cfs) . 250
Wdth of Spread (ft) .25

Qutter Flow

Gutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

Inlet Type Paral l el Bar P-1-1/8
Grate Length (ft) . 20
Gate Wdth (ft) . 80
Inlet Efficiency . 585
Intercepted Flow (cfs) . 146
By- pass Fl ow (cfs) . 104




FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on G ade: Gate Inlet

Roadway and Discharge Data

Cross Sl ope Uni form
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0300

Gutter Cross Slope (ft/ft) . 0300
Manni ng' s Coeffici ent . 015
GQutter Wdth (ft) .00
GQutter Depression (inch) .00
Di scharge (cfs) . 250
Wdth of Spread (ft) .25

Qutter Flow

Gutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

Inlet Type Paral l el Bar P-1-1/8
Grate Length (ft) . 20
Gate Wdth (ft) . 80
Inlet Efficiency . 585
Intercepted Flow (cfs) . 146
By- pass Fl ow (cfs) . 104




FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on G ade: Gate Inlet

Roadway and Discharge Data

Cross Sl ope Uni form
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0300

Gutter Cross Slope (ft/ft) . 0300
Manni ng' s Coeffici ent . 015
GQutter Wdth (ft) .00
GQutter Depression (inch) .00
Di scharge (cfs) . 260
Wdth of Spread (ft) .30

Qutter Flow

Gutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

Inlet Type Paral l el Bar P-1-1/8
Grate Length (ft) . 20
Gate Wdth (ft) . 80
Inlet Efficiency . 579
Intercepted Flow (cfs) . 151
By- pass Fl ow (cfs) . 109




FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on G ade: Gate Inlet

Roadway and Discharge Data

Cross Sl ope Uni form
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0300

Gutter Cross Slope (ft/ft) . 0300
Manni ng' s Coeffici ent . 015
GQutter Wdth (ft) .00
GQutter Depression (inch) .00
Di scharge (cfs) . 250
Wdth of Spread (ft) .25

Qutter Flow

Gutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

Inlet Type Paral l el Bar P-1-1/8
Grate Length (ft) . 20
Gate Wdth (ft) . 80
Inlet Efficiency . 585
Intercepted Flow (cfs) . 146
By- pass Fl ow (cfs) . 104




FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on G ade: Gate Inlet

Roadway and Discharge Data

Cross Sl ope Uni form
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0300

Gutter Cross Slope (ft/ft) . 0300
Manni ng' s Coeffici ent . 015
GQutter Wdth (ft) .00
GQutter Depression (inch) .00
Di scharge (cfs) . 220
Wdth of Spread (ft) .10

Qutter Flow

Gutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

Inlet Type Paral l el Bar P-1-1/8
Grate Length (ft) 1.20
Gate Wdth (ft) 0.80
Inlet Efficiency 0. 605
Intercepted Flow (cfs) 0. 133
By- pass Fl ow (cfs) 0. 087




FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on G ade: Gate Inlet

Roadway and Discharge Data

Cross Sl ope Uni form
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0300

Gutter Cross Slope (ft/ft) . 0300
Manni ng' s Coeffici ent . 015
GQutter Wdth (ft) .00
GQutter Depression (inch) .00
Di scharge (cfs) . 190
Wdth of Spread (ft) .93

Qutter Flow

Gutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

Inlet Type Paral l el Bar P-1-1/8
Grate Length (ft) 1.20
Gate Wdth (ft) 0.80
Inlet Efficiency 0. 629
Intercepted Flow (cfs) 0. 119
By- pass Fl ow (cfs) 0.071




FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on G ade: Gate Inlet

Roadway and Discharge Data

Cross Sl ope Uni form
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0300

Gutter Cross Slope (ft/ft) . 0300
Manni ng' s Coeffici ent . 015
GQutter Wdth (ft) .00
GQutter Depression (inch) .00
Di scharge (cfs) . 310
Wdth of Spread (ft) .52

Qutter Flow

Gutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

Inlet Type Paral l el Bar P-1-1/8
Grate Length (ft) . 20
Gate Wdth (ft) . 80
Inlet Efficiency . 552
Intercepted Flow (cfs) 171
By- pass Fl ow (cfs) . 139




FHWA Urban Drainage Design Program HY-22
Drai nage of Hi ghway Pavenents

Infets on G ade
Date: 01/11/2006

Project No. :99-018
Proj ect Nane.:Rock Creek Parkway
Conputed by :DRB

Inlets on G ade: Gate Inlet

Roadway and Discharge Data

Cross Sl ope Uni form
Longi t udi nal Sl ope (ft/ft) . 0100
Paverment Cross Slope (ft/ft) . 0300

Gutter Cross Slope (ft/ft) . 0300
Manni ng' s Coeffici ent . 015
GQutter Wdth (ft) .00
GQutter Depression (inch) .00
Di scharge (cfs) . 350
Wdth of Spread (ft) . 68

Qutter Flow

Gutter Flow Ratio
Depth of Flow (ft)
Average Velocity (ft/sec)

Inlet Interception

Inlet Type Paral l el Bar P-1-1/8
Grate Length (ft) . 20
Gate Wdth (ft) . 80
Inlet Efficiency . 533
Intercepted Flow (cfs) . 187
By- pass Fl ow (cfs) . 163




APPENDIX “F”

Storm Sewer Design Computations




STORM SEWER DESIGN COMPUTATIONS

Project Name: Rock Creek Parkway Sheet: 1 of 1
Computed By: DRB
Checked By: Design Frequency: 25 yr.
Date:
INCREM RUN- INLET
FROM TO AREA OFF CA TIME RAIN RUNOFF | INVERT ELEVATION DES. CAP- VEL. FLOW
STRUCT | STRUCT A" COEF. FALL Q LENGTH | SLOPE DIA. CITY FULL TIME REMARKS
NO. NO. INCREM SUM MIN. UPPER LOWER Sf%
ACRES C IN./HR. C.F.S. END END FT. FT./FT. IN. C.F.S. F.P.S. SEC.
(1) (2) 3 (4) (5) (6) )] (8) 9 (10) (11) (12) (13) (14) (15) (16) (17) (18)
I-1 1-2 0.20 0.57 0.11 0.11 10.90 6.61 0.8 15.52 14.92 30 0.020 15 9.1 0.61 49 0.0181
-2 ex. I-35 0.31 0.45 0.14 0.25 11.71 6.33 1.6 14.72 14.05 94 0.007 15 5.5 1.31 72 0.0822
1-3 ex 1-24 0.37 0.31 0.11 0.11 6.40 7.64 0.9 16.65 14.80 153 0.012 15 7.1 0.71 214 0.0245
I-4 ex 1-20 0.14 0.86 0.12 0.12 11.30 6.54 0.8 12.93 12.24 130 0.005 15.00 4.7 0.64 203 0.0197
I-5 ex 1-20 0.15 0.86 0.13 0.25 11.30 6.54 1.6 12.93 11.99 125 0.008 15.00 5.6 1.33 94 0.0853
1-6 ex 1-26 0.48 0.37 0.18 0.25 5.00 8.00 2.0 16.55 15.76 159 0.005 15 4.6 1.63 98 0.1277




APPENDIX “G”

FEMA DATA
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